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Abstract
In this paper, a misspelling detection and correction system was developed for Ethiopian languages (Amharic, Afan
Oromo, Tigrinya, Hadiyyisa, Kambatissa, and Awngi). For some of these languages, there have been few works on typo
detection and correction systems. However, an effective and all-in-one typo detector and corrector system for Ethiopian languages have yet to be developed. A dictionary-based methodology is used to detect and rectify various forms
of misspelling-related issues. The major characteristics of the proposed model can be outlined by presenting suggestions for detected flaws and automatically correcting them utilizing the first suggestion. In addition, the proposed
model is evaluated using dictionary-based data sets for all languages. The corpora used were gathered from a variety
of sources, including economic, political, social, and related publications, newspapers, and magazines. In this model,
the users can perform all spelling-related issues within a single system (all-in-one). That means if the user(s) is (are)
working on the Amharic language and then he/she/they can change the language she/he/they prefer(s) without
shifting to another graphical user interface (GUI). Here, the users can save time and perform their tasks easily. Similarly,
the user(s) can improve their skills in the selected languages accordingly. Finally, precision, recall, and f-measures for
each language have been computed following a successful evaluation of the model. The system outperforms an
f-measure of 89.57%, 87.57%, 88.31%, 86.83%, 81.83%, and 87.59% for Amharic, Afan Oromo, Tigrinya, Hadiyyisa, Kambatissa, and Awngi languages respectively. Furthermore, recommendations have been provided for future researchers.
Keywords: Error correction, Error detection, Ethiopian languages, Dictionary, Spelling corrector, Suggestion
Introduction
It is fairly common to find numerous spelling errors in
typed writings in various languages. The vast majority of
people who type Amharic, Afan Oromo, Tigrinya, Hadiyyisa, Kambatissa, and Awngi make mistakes without
realizing it. A devoted individual reads through written
papers in various printing presses, discovers misspelled
words, and corrects them. Spelling errors on printed
sheets are still pretty common even after this method.
This involves the development of an accurate and reliable
misspelling detection and correction system that can be
integrated with word processing tools.
*Correspondence: wubetubarud@gmail.com; wubetuB@wcu.edu.et
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Linguistic resources are vital in the development of natural language processing applications (NLPA). However,
“low-resource” languages, primarily African languages,
lack such tools and resources [1]. Despite this, Ethiopian languages remain among the world’s “low-resource”
languages, lacking the tools and resources required for
NLPA and other techno-linguistic activities. However, a
lack of appropriate datasets and good word embeddings
have made it difficult to develop different systems that
are reliable enough [1].
Different misspelling detection and correction systems
have been developed by various professionals in the field
for both foreign and Ethiopian languages. However, no
one has developed such systems for more than five Ethiopian languages [2]. In this study, the researchers have
used a dictionary-based model for spelling error detector
and corrector to develop, build, and test an end-to-end
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system for six Ethiopian languages. Except [2], which
introduced a misspelling detector and corrector system
for five Ethiopian languages in a single system, no one
has developed a misspelling detector and corrector system for more than three Ethiopian languages in a single
system. As a result, the purpose of this research is to
develop a misspelling detector and corrector system for
six Ethiopian languages, which will serve as a first model
for future researchers.
A feature in the proposed system alert users to select
the proper language. Even if this work serves as a benchmark for Ethiopian languages, the paper provides the following contributions:

✓ We have presented a method for creating typographic errors for the six Ethiopian languages, which
has never been done in a multilingual situation
before (all earlier methods have either been for foreign languages or were language-specific except [2]).
✓ We have designed a system for six Ethiopian languages, within a single system. As a result, system
users can switch between languages within a single
system based on their interests.
✓ We have demonstrated the system’s real-time
usefulness in detecting and correcting errors by displaying its timely performance for each stage in the
process.
✓ The system that has been developed outperforms
existing dictionary-based and widely used typo
detection and correction systems.
✓ The developed system demonstrates that the system is highly reliable.

This paper is organized into different but interrelated
subtopics. The topic starts by discussing the basics of
Ethiopian languages (i.e., the phonology, morphology,
writing system, and word order) in Section 2, the related
works in Section 3, the methodology in Section 4, results
and discussions in Section 5, and conclusion and recommendation in Section 6.
The basics of Ethiopian languages

The languages of Ethiopia are classified into four major
groups: Semitic, Cushitic, Omotic, and Nilo-Saharan
[3–8]. The Semitic families are the most widespread languages in the country, with two of the most widely spoken languages being Amharic and Tigrigna [4].
The Ethio-Semitic languages are distinguished by the
use of the Geez script, which is unique to Ethiopia and
is known as Fidel (
). Ethiopians speak a variety of
languages from the Cushitic language families like Afan
Oromo, Hadiyyisa, Kambatissa, and Awngi [8] with the
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writing system as a Latin script for Afan Oromo, Hadiyyisa, and Kambatissa languages while Ethiopic alphabet
(though there is some variation in the way it is written)
is for Awngi language [9, 10]. Of all the language families, Afan Oromo is the most widely spoken language in
Ethiopia [11, 12].
The phonology of Amharic, Tigrigna, and Awngi languages

Many phonetic sounds are shared by Amharic, Tigrigna,
and Awngi languages. Tigrigna has 38 phonemes compared to Amharic’s 34–35 (27–28 consonants and 7 vowels) (31 consonants and 7 vowels) [4, 6, 7, 13]. Although
these languages share many phonetic features, Tigrigna
has four sounds that Amharic does not have. Long consonants, also known as geminated consonants, are pronounced and contribute to semantic distinction in these
languages. The Awngi language consists of 35 characters
[10]. These characters are divided into two basic groups:
vowels and consonants. The language has 6 vowels and
29 consonants.
The phonology of Afan Oromo, Hadiyyisa, and Kambatissa
languages

They belong to the same language family and share phonetic characteristics such as the use of long and short
vowels [3–5, 12, 14, 15]. Afan Oromo language has 24 to
28 consonant phonemes depending on the dialect and
five vowels which all contrast with long and short vowels. Sometimes there is a change in vowel quality when
the vowel is short. Short vowels tend to be more centralized than their counterparts [16, 17]. Though sometimes
diphthongs may occur, none occur in a word’s unaltered
form. The Hadiyyisa language consists of 5 vowels and 23
consonants [14]. The consonant inventory encompasses
24 consonants and has 5 vowel systems for the Kambatissa language [15].
All these languages share many consonants and vowels
despite each having its inventory of vowels and consonants accordingly. Of course, each has its own set of consonants. Almost all of the consonants in these languages
are found in both single and geminated forms. The use
of tones is another common phonetic feature of these
languages, which makes all tonal languages. The detailed
attempts to describe the phonology of the Awngi language have been presented in [10, 18].
The morphology

Morphologically, all the six languages can be considered complex [3, 6, 10, 12, 14, 15, 19]. Amharic and
Tigrigna languages use the root and pattern system,
which reflects their Semitic language morphology [22,
23]. In these languages, a root (also known as a radical)
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is a set of consonants that bears the basic meaning of the
lexical item, whereas a pattern is a set of vowels that are
inserted between the root’s consonants. These vowel patterns, when combined with affixes, yield derived words.
Because of this derivational process, these languages are
morphologically complex.
Aside from morphological information, some syntactic
information is also expressed at the word level. Furthermore, an orthographic word may include syntactic words
such as prepositions, conjunctions, negation, and so on,
resulting in a variety of word forms. Nouns are inflected
for number, gender, definiteness, and cases in these languages, whereas verbs are inflected for person, number, gender, tense, aspect, and mood. Nominals in Afan
Oromo, Hadiyyisa, Kambatissa, and Awngi Languages
like those in Semitic languages, are inflected for number,
gender, case, and definiteness, while verbs are inflected
for person, number, gender, tense, aspect, and mood [3,
9, 10, 15, 18, 20, 21].
The writing system

The Ethiopic script known as Fidel is used to write
Amharic, Tigrigna, and Awngi [4–7, 10, 15]. This script
is syllabic because each symbol represents a consonant
combined with a vowel, and the vowel does not exist on
its own. In other words, each orthography symbol represents a consonant-vowel (CV) syllable. Each of the
core consonants has 7 shapes or orders for Amharic and
Tigrigna, and 6 for Awngi [9, 10] based on the vowels
that are combined with them. Even though long consonants are pronounced in these languages and the writing system does not distinguish between short and long
consonants.
The Latin script is used in the Afan Oromo, Hadiyyisa,
and Kambatissa writing systems. The current writers distinguish between geminated and non-geminated consonants in all languages. Long and short vowels are also
indicated in the writing system.
Word ordering

Ethiopian languages are morphologically rich to the point
where words must be further segmented or a single word
from these languages is aligned with as many as a handful
of words in languages such as English [7, 10, 19].
The word order in the languages under consideration
differs. In this regard, Amharic, Afan Oromo, Tigrigna,
Hadiyyisa, Kambatissa, and Awngi have subject object
verb (SOV) structure [6, 10, 14, 15, 21–23]. The various
word orders used in these languages pose a significant
challenge for multilingual machine translation systems.
Another difficulty is the existence of word order flexibility. For example, even though the Afan Oromo language
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uses the SOV word order format, nouns can be changed
based on their role in a sentence, making the word order
flexible.
Related works

There have been numerous studies on the topic of spelling error detection and correction in the absence of
widely accepted standards. Each research work establishes a benchmark and compares it to a (typically limited) selection of methods and/or algorithms. A model
was proposed and characterized in research work [2] as
offering suggestions for detected flaws and automatically correcting them using the first suggestion. For the
languages Amharic, Afan Oromo, Tigrinya, Hadiyyisa,
and Awngi, the researcher had presented his work with
precision (86.6%, 85.3%, 83.9%, 82.8%, and 84.7%), recall
(84.7%, 81.9%, 82.4%, 81.6%, and 81.9%), and f-measure
(85.65%, 83.6%, 83.15%, 82.2%, and 83.3%) respectively.
The work [24] shows how to use an automatic spelling
corrector for the Amharic language. They have used a
corpus-driven technique with the noisy channel for spelling correction. To infer linguistic expertise, a text corpus
was used. The proposed method was easily adapted to
other written languages, as long as it was typed using a
QWERTY keyboard with direct keystroke-to-character
mappings. Because Amharic language letters are syllabic,
they employ a modified version of the scheme for Ethiopic Representation in the American Standard Code for
Information Interchange (ASCII) for transliteration, as
do most Amharic language keyboard input techniques.
The proposed approach was assessed using Amharic and
English language test data, and it outperformed the baseline systems, GNU Aspell and Hunspell. The smoothed
language model, the generalized error model, and the
ability to consider the context of misspellings all contributed to a superior result. Furthermore, they have used a
phrase list constructed from commonly occurring terms
in a text corpus to detect spelling errors rather than a
handcrafted vocabulary. Aside from being simple to compile, a term list like this has the added benefit of being
able to handle uncommon terms, proper nouns, and
neologisms. Finally, they have suggested that they tried
to analyze their approach for real-world spelling errors in
future work.
The work in [25] designed and developed a non-word
Afan Oromo language spell checker system. The system
was designed using morphological analysis and a dictionary look-up (i.e. morphology-based spell checker). The
knowledge of language morphology was required to construct the morphology-based spell checker. As a result,
the Afan Oromo language’s morphological features
were investigated. The effort was the first of its sort for
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the Afan Oromo language, to the best of the researcher’s
knowledge. The research work of [26] uses a rule-based
system from a linguistic and computational standpoint,
Afan Oromo language analyzer for spell checker determined that building language application is a resourceintensive activity that demands the active participation of
stakeholders.
According to the researcher’s investigation, the algorithm and approaches utilized in the study were performed well. The findings inspire future research in the
field, particularly intending to produce a full-fledged
Afan Oromo language spell checker. The work in [27]
presents the development of a spelling corrector for
the Amharic language. The technique was created with
tolerant-retrieval search systems in mind. To provide
appropriate solutions for misspelled words, the spelling
corrector employs Amharic language Megaphone and
edit distance algorithms. For that purpose, a standard
dictionary was created for the spelling corrector to use.
Application of the spelling corrector to a test data corpus indicates that the algorithm makes 81.7% valid suggestions. A useful spell checker system was developed
for the Amharic language in [28]. As a result, using the
Visual Basic (VB) programming language, a functional
spell-checking model was built and implemented. The
Megaphone algorithm was used to detect spelling errors,
and the edit distance algorithm was used to select the
most likely correct word for the misspelled terms. Finally,
the prototype was placed to the test using 500 words of
test data, 100 of which were purposefully misspelled, and
a lexicon containing 125,000 terms. The system performs
admirably in terms of error detection and suggestions
during the testing process.
According to [29], researchers claim that using the
n-gram model can improve the performance of the spelling corrector system, and it can be used for a range of languages. The “n-grams can be used in two ways: without
a lexicon or with a vocabulary,” was suggested to those
researchers. According to the researchers’ investigation,
the spell corrector’s performance was limited without a
dictionary. Its main advantage is that it is straightforward
and does not necessitate the use of a dictionary. If two
words are close together, it can be used to define the distance between them, and the words are always checked
against the dictionary. Finally, they concluded that combining the two models will increase the spelling corrector
system’s performance.
Authors in [30] investigated the feasibility of constructing and building an Amharic language morphologybased spelling error detection and correction system.
According to the investigation, 717 morphological rules
were created for testing, 2398 stem words from each root
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word category were stored, and the system was evaluated
using 1724 words from various derivational and inflectional categories. A prototype was created by utilizing the
Python programming language and three CSV-formatted
knowledge bases. Precision, recall, and predictive accuracy was utilized to evaluate the system. For accurately
recognized invalid words, the experimental findings
revealed 96% lexical recall, 89% error recall, 99% lexical precision, 70% error precision, 95% predictive accuracy, and 70% corrections. According to the researchers,
the result indicates that the algorithm has a high level of
accuracy in classifying terms as valid or invalid, but that
suggestion generation should be improved. In [31], the
n-gram technique was utilized to construct a languageindependent spelling corrector. It was used to find and fix
spelling mistakes.
According to the researcher, the n-gram model corrects and suggests by selecting the most appropriate suggestions from a list of corrective suggestions
based on lexical resources and n-gram data. Finally, the
researcher was able to gather and infer a total performance of 93%. The work of [32] designed a prototyping
process model for the building of the Tigrigna language
spelling checker and corrector in Android cellphones.
In mobile phone devices such as smartphones, a spell
checker and corrector system for the low-resource
Tigrigna language was developed. The corpus used in
this study contained 430,379 Tigrigna language words.
To show the correctness of the planned spellchecker
and corrector model and algorithm, a prototype was
developed.
The prototype for Tigrigna’s language spell checker and
correction system for mobile phones was tested, and the
prototype was judged to be 92% accurate. When writing
Tigrigna language words on mobile phones, this experiment shows that the system model is effective at spell
checking and suggesting relevant proper terms, as well as
reducing misspelled input words.
A new strategy for detecting and correcting space
deletion problems has been proposed by researchers
in [33]. An altered version of the Levenshtein distance
was employed to correct the flaws. To analyze the chosen technique, they have used a language produced from
artificial intelligence Matane media reports. The results
of the study demonstrated that the technique used was
beneficial. The work of [34] has developed a way for correcting word spelling problems in English language texts.
A combined spell correction method was proposed,
which included Levenshtein distance for comparing misspelled words to correctly spelled words in dictionaries,
an improved Double Megaphone algorithm for Chinese
English learners with vowel phoneme rule sets, and
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Fig. 1 Workflow of the proposed system

global vectors (GloVe) for character representation that
can generate vectors to obtain letter misspelled word
suggestion lists.
The combined approach was proposed and found
to be superior to phonetic correction or the edit distance method alone, and an experiment was conducted
to compare this approach to two commonly used spelling checker tools, which revealed that the approach was
superior to them in correcting misspelled words, and the
success rates of suggestion lists for spelling mistakes were
on target.
The Damerau-Levenshtein algorithm and the n-gram
were used by the authors in [35] to create a spelling error
correcting system for the Amazigh language. The system recommended probable words for each misspelled
word in the text. Successful testing was carried out using
an Amazigh language corpus. The system’s performance
was assessed independently for misspelling detection and
correction. Similar to the other approaches, their system
produced f-measures ranging from 86.62% to 98.74%
when it came to typo detection. While the precision of
the adjustment has shown to be satisfactory when compared to other approaches.

Methodology
There are a variety of methods for detecting and correcting spelling mistakes in written documents. The researchers employed a dictionary-based strategy to associate and
detect input strings in a dictionary, lexicon, corpus, or a
combination of lexicons and corpora for the study.
The datasets or lexicon files for the six Ethiopian languages were compiled with the help of linguistic experts
from various genres that contain balanced corpora and/
or lexicon. After collecting balanced corpora from different genres and text preprocessing mechanisms have
been applied. Here, text preprocessing, spell checking,
and spelling suggestions are the three key aspects of the
proposed system as indicated in Fig. 1.
The system accepts user input, preprocesses it to
extract the root word and required features, then
checks the word’s validity against the dictionary file. If
the word is found to be incorrect, the system will provide a list of possible correct words that are closer to
the user’s input by calculating the edit distance between
the user input word and the dictionary word. The
model shown in Fig. 1 depicts the general step that the
system will follow to validate the accuracy of the user
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Table 1 Word dictionaries for the languages
No.

Language

Amount
of words
(dictionary files)

1.

Amharic

1,009,072

2.

Afan Oromo

882,328

3.

Tigrinya

1,003,176

4.

Hadiyyisa

982,328

5.

Kambatissa

879,328

6.

Awngi

693,121

input and to provide the closest possible list of terms as
a correction for the misspelled words.
User inputs may contain numbers, punctuation, or
words from these languages, as shown in Fig. 1. As a
result, before moving on to the misspelling detection
phase, the algorithm filters out such inputs. The output
of the phase is used to determine the word validity. The
three main responsibilities in this phase are punctuation removal, normalization, and stem which are used
to automatically generate keys.
According to the model, the system will remove
punctuations from the user’s input using a punctuation removal algorithm. The input word is compared to
a list containing the list of possible punctuation marks
utilized in the method. Furthermore, misspellings in
all Ethiopian languages are caused by the availability
of several alphabets with similar sounds and shapes
according to the structure of the languages. As a result,
it is planned that those letters will be combined into
a single common representation to detect and repair
errors caused by linguistic features.
The proposed system will look for these letters in user
input and replace them with their standard representation. Stemming has been incorporated with the misspelling detection and correction methods, which finds
the stemming of a word as a key for detecting similarity,
in addition to the preprocessing techniques mentioned
above. The researchers have used balanced test corpora
which were collected from different sources for the
study as indicated in Table 1.

Results and discussions
The evaluation results for Amharic, Afan Oromo,
Tigrinya, Hadiyyisa, Kambatissa, and Awngi languages
are reported in terms of misspelling detection and
correction capabilities. To evaluate the system’s performance, the researcher collected corpora that were
greater than [2], which are from balanced sources, and
within detailed linguistic experts of the languages.

Page 6 of 14

All languages were evaluated using the corpora after
the study’s suitable and extensive preprocessing methods,
as shown in Fig. 1. To begin, we have used the Amharic
language test data from the dictionary files to conduct
an examination. Second, we looked at the results of the
Afan Oromo language test, which is included in the dictionary file list. Thirdly, the dictionary files were used to
conduct an evaluation utilizing Tigrinya language test
data. Fourth, we have used the Hadiyyisa language test
data from the dictionary file list to perform an evaluation.
Fifthly, we have used Kambatissa language test data from
the dictionary file list to conduct an evaluation. Finally,
we have used Awngi language test data from the dictionary file list to conduct an evaluation.
The relative locations of the correct spellings in the
reasonable recommendations list were used to evaluate
the proposed system. The criteria for evaluation are the
capacity to detect misspellings and the quality of plausible alternatives provided for each misspelling of the
selected Ethiopian languages. Similar to the binary classification of phrases as misspelling and appropriate term
classes, precision, recall, and the f-measure is used to
evaluate the system’s capacity given by Eqs. (1–3).
As a result, any misspelling detector and corrector system would need to have a precision of 100% to identify all
misspellings and only misspellings, as well as a recall of
100% to recognize all valid words as correct and all invalid words as misspellings [36]. As a result, recall is largely
used to determine language coverage. The f-measure presents a high-level summary of the capabilities of the misspelling detector.
Manually created test data was used as the gold standard or balanced dataset for the evaluation to evaluate and
compute the actual scores.

Precision =

Recall =

TP
TP + FP

TP
TP + FN

F − measure =

2 ∗ (Precision ∗ Recall)
Precision + Recall

(1)
(2)
(3)

The effective locations of accurate spellings in the
dictionary proposals list, which has been developed to
reward the excellence of suggestions received by the
spelling corrector. The correct spelling correction should
always be at the top of the priority list in the ideal situation. For the system, different experiments were carried out individually for each of the selected languages to
evaluate the spelling corrector and the suggested system’s
quality. To accomplish this, the study was carried out in
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Fig. 2 Precision, recall, and f-measure results of the model

all the languages listed in Table 1. The Ge′ez script is used
in languages such as Amharic, Tigrinya, and Awngi, and
the researchers have incorporated a font identification
in the system. However, the remaining three languages
utilize Latin script, which can be used without any font
changes.
The evaluation results of the proposed system are
shown in Fig. 2. The evaluation of the results is presented in Table 2 and Fig. 2 indicates that the f-measure
improves for the proposed system based on the collected
corpora for the selected Ethiopian languages.
Table 3 shows the fragment java code which helps in
the selection of the languages that the users are interested in. The following common java source code was
considered for the model [1].
Accordingly, Fig. 3 shows the sample GUI for the
proposed system. After this, if the user has selected
“Amharic” language with Amharic texts (for example,
“
”), the written
“Amharic” texts will have as of Fig. 4.
The words in Fig. 4 are underlined in a red zigzag line.
Which indicates that all are not in dictionary file lists. So,
the user should have to click on the underlined word (can
use “F7” from the computer keyboard) to display the list
of alternatives.

After this, the system user will see Fig. 5, in which
terms not found in the dictionary file list are highlighted
in red. Here, the user can choose from a variety of
operations.
If the user adds all words to the dictionary (click on
“
”) or if the words are
already in the dictionary files list, the words will not be
emphasized with a red zigzag line, as seen in Fig. 6.
The researchers have tested the proposed system by
creating commonly known errors in the languages. Since
the collected and used dictionary files of each language
were from different genres with the help of linguistic
experts of each language, the system checks the errors
easily and suggests the best alternative from the given list
of words that have been provided in the dictionary. For
example, if the user wants to replace the missing character from the word “
” and if the word is not in
the dictionary file list, Fig. 7 includes some of the suggestion lists.
The algorithm quickly checks the errors and provides
the best replacement from the given list of terms that
have been provided in the dictionary because the collected and used dictionary files of each language were
from diverse genres with the help of linguistic experts of
each language. Figure 7 illustrates some of the suggested

Table 2 Precision, recall, and f-measure results of the model
Metric

Languages and Evaluation Results
Amharic

Afan Oromo

Tigrinya

Hadiyyisa

Kambatissa

Awngi

Precision

91.88%

89.29%

90.33%

87.83%

83.13%

89.17%

Recall

87.37%

85.91%

86.37%

85.85%

80.49%

86.06%

F-measure

89.57%

87.57%

88.31%

86.83%

81.83%

87.59%
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Table 3 Sample source code for the graphical user interface (GUI)

lists if the user wants to replace the missing character
from the word “
” and the word is not in the dictionary file list.

Here, if the system user wants to edit the dictionary files, he/she can click on “
” then he/she will get Fig. 8 and he/she
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Fig. 3 GUI for the proposed system

Fig. 4 List of words that are not in Amharic dictionary files

can do the remaining operations accordingly. Here, if
the user selects “
” according to the meanings of the sentence “
”.
The
corrected
sentence
looks
like
“
”.
Accordingly, as we know the words “
(but it
depends on the system user)” and “
” is not spelled
correctly, but looks like a word that has been spelled
properly as of Fig. 9. Such errors may result from
improper word insertion into the dictionary (perhaps
owing to a system user or developer error).
Finally, Fig. 10 shows terms that are devoid of any
spelling errors, except for the erroneously added words
“ ” and “
”.
If the system user chooses “Afan Oromo” as the language, sample text will appear, such as “Mana kadhata

bira jiraatti.” Which translates to “She lives close to the
church,” as illustrated in Fig. 11.
Figure 11 shows that the word “mana” is in the dictionary file, but the words immediately adjacent to it
are not in the list. By pointing to the exact word that
has been underlined with a red zigzag line as shown
in Fig. 12, the system user can see a list of suggestions.
For example, there are some possibilities for the word
“jiraatti”.
Finally, Fig. 13 depicts the correctly spelled sentence
“mana kadhata bira jiraatti.” The users of the system
can use the same procedure to detect and correct all
spelling-related difficulties for all of the languages that
have been selected.
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Fig. 5 Sample GUI for words that are not in the dictionary

Fig. 6 Sample GUI for words that are free from any spelling error

Fig. 7 Sample GUI for word suggestion
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Fig. 8 Sample GUI model to edit the dictionary

Fig. 9 Sample GUI model with a list of suggestions for a single word

Conclusion and recommendation
The terms in the lexical dictionary are heavily relied upon
by misspelling detection and correction systems. It is a
tool that must be built for all types of system users, and
it is one of the natural language processing applications
that detects and corrects problems in various applications. During spelling certain words have only a few
words spelled similarly, even multiple errors will retrieve

the correct term. Other terms will have a large number
of words that are spelled in the same manner, making
change difficult or impossible. The proposed model was
created using a dictionary-based technique and it detects
and corrects a wide range of spelling mistakes.
The key characteristics of the intended model can be
outlined in terms of making suggestions for problems
that have been detected and automatically correcting

Demilie and Salau Journal of Cloud Computing

(2022) 11:48

Page 12 of 14

Fig. 10 Sample GUI for correctly spelled words

Fig. 11 Sample GUI for word suggestions from the Afan Oromo dictionary file

them utilizing the first suggestion. Due to the number
of corpora collected, how preprocessing techniques
were implemented, the places where the corpora were
collected, and the number of linguistic experts that
contributed, the suggested system outperforms better than the works. According to the results of the
proposed model, the number of corpora gathered,
the preprocessing techniques employed, the locations
where the corpora were collected, and the number of

linguistic experts participating all influence the performance of the systems. Finally, the proposed system
performs an f-measure of 89.57%, 87.57%, 88.31%,
86.83%, 81.83%, and 87.59% for Amharic, Afan Oromo,
Tigrinya, Hadiyyisa, Kambatissa, and Awngi languages
respectively. Since this work is a benchmark for Ethiopian languages, the researcher recommends future
researchers use other approaches to improve the performance of the system.
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Fig. 12 Sample suggestion for the word “jiraatti”

Fig. 13 Sample GUI for correctly spelled words
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